We discuss recent results in low-energy (0.9fJ/bit) high-speed (25Gb/s) electro-optically stabilized microdisk modulators. The combined results of highly efficient modulation and electro-optic thermal compensation represent a major step towards single-digit femtojoule-class communications. 
-a. Lateral, vertical and interleaved junction profiles for common depletion-mode modulators. The capacitance per unit length (C/L) is expressed below each junction profile. The frequency shift as a function of bias voltage for three different junction profiles, showing the large frequency shift of vertical junction profile. Calculations were performed for λ=1.55µm and a fixed core thickness of 220nm, width of 1µm, p-n junction length of 600nm, a built-in potential of 0.7V, and a n-and p-type carrier concentration of 3×10 18 cm -3 . b, The internal quality factor as a function of radius for a microdisk and ridge resonator. TE radial electric field mode profiles of important points are overlaid with the resonator cross-sections. Finally, while these demonstrations were all performed at 25Gb/s, the modulator demonstrates open eye-diagrams at data rates as high as 44Gb/s when driven with higher voltages. 
Conclusions
We demonstrated the lowest power modulator (0.9fJ/bit) in silicon to date at a data rate of 25Gb/s. The resonant device operated over a 10°C temperature range in an athermal fashion utilizing low power electro-optic tuning, and consuming a total energy of only 2.77fJ/bit. The combined result improves upon the overall energy consumption of modulators by nearly two orders of magnitude. Yet, these results represent only the beginning of electro-optic control of the resonant frequency. With their efficient, 0.9fJ/bit operation at the increasingly important 25Gb/s data rate, and with the effective elimination of heater power consumption, these results represent an important first step towards achieving femtojoule-per-bit class communication links that will prove critical for future on-chip applications.
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